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Introduction
Sorghum grain is grown in the Great Plains region of the United States due to its resilience in drought conditions. Sorghum DDGS are often available to swine producers due to the large acreage of sorghum in the area and its use in ethanol production.
Grain sorghum is a suitable replacement for corn in nursery and finishing diets (Sotak et al., 2011 2 ; Benz et al., 2011 3 ). Previous research has found that gestating sow performance is not affected by corn DDGS inclusion rates from 40 to 80% (Monegue and Cromwell, 1995 4 ) and that lactating sow performance is not affected by corn DDGS at an inclusion rate of 30% (Greiner et al., 2008 5 ). Louis et al. (1991 6 ) observed no differences for lactation weight loss among sows fed corn-or sorghum-based diets; however, a reduction in litter weaning weights was observed for sows fed the sorghum-based diet.
Research has been conducted on lactating sows fed corn DDGS, but more research needs to be conducted to determine the feeding value of grain sorghum and sorghum DDGS for lactating sows.
Procedures
The Kansas State University Institutional Animal Care and Use Committee approved all practices and procedures used in these experiments. This study was conducted at the K-State Swine Teaching and Research Center in Manhattan. The facility is a totally enclosed, environmentally controlled, mechanically ventilated barn. The barn contains 29 farrowing crates that are each equipped with a single feeder and nipple waterer.
The sorghum, corn, and sorghum DDGS were analyzed for DM, CP, crude fat, crude fiber, and ash at the K-State Analytical Laboratory (Manhattan, KS). Standard ileal digestibility values for the sorghum DDGS were derived from Urriola et al. (2009 7 ) and used in diet formulation (Table 1) . The sorghum grain used in this study was a red pericarp variety, and the corn grain used was #2 yellow dent. The corn DDGS used were golden brown, and the sorghum DDGS were slightly darker than the corn DDGS in visual color.
A total of 140 sows (PIC 1050) and their litters were used. Sows were randomly allotted to 1 of 4 experimental diets throughout 5 farrowing groups using farrowing group as the blocking criteria. Each farrowing group had 7 sows per treatment with 4 replications. During gestation, all sows were fed a corn-based diet with 20% corn DDGS. Feed amounts in gestation were assigned based on sow body condition.
Treatments were arranged in a 2 × 2 factorial with main effects of grain source (corn vs. sorghum) and sorghum DDGS (0 vs. 20%; Table 2 ). Sows had ad libitum access to water throughout the study. Sows were switched to their experimental diets on d 110 of gestation, corresponding to their move to the farrowing house. Sows had restricted access to feed from d 110 until farrowing (4.5 lb). Sows were fed 6.0, 8.0, and 12.0 lb on d 0 of farrowing and subsequent 2 d, respectively. Sows had ad libitum access to feed for the remainder of the lactation period.
Average daily feed intake was determined by measuring total feed disappearance to d 0, 7, 14, and 21 (weaning). Sow weights were measured as the sows were placed in the farrowing house on d 110 of gestation, within 24 h postfarrowing, and at weaning.
After birth, pigs were weighed and processed, then distributed among treatments with at least 12 pigs per sow. Mummified and stillborn pigs were also recorded to calculate total born and live born piglets. Pigs were cross-fostered within 24 h after farrowing to standardize litter size within dietary treatments. Pigs were weighed after fostering to measure fostered litter weight, and litters were weighed at weaning to determine litter weight gain and survivability.
Data were analyzed as a randomized complete block design with sow as the experimental unit and farrowing group as the blocking criteria. The study was analyzed using the MIXED procedure in SAS (SAS Institute, Inc., Cary, NC). Contrasts were used to compare the main effects of grain source, added DDGS, and their interactions. Differences among treatments were considered significant at P ≤ 0.05 and trends at P > 0.05 and P ≤ 0.10.
Results and Discussion
We observed a tendency for a DDGS × grain source interaction for ADFI from d 0 to 7 (P = 0.06) and overall (P = 0.08; Table 3 ). Sows fed the basal corn diet consumed less feed than those fed the corn diet with 20% sorghum DDGS, but sows fed the basal sorghum diet consumed more feed than those fed the sorghum diet with 20% sorghum DDGS (Table 4 ). The decrease in feed consumption the first 7 d of the study observed for sows fed the sorghum-based diet with 20% sorghum DDGS appeared to be due to the transition from the corn-based diet with 20% corn DDGS in gestation. This result is similar to Wilson et al. (2003 8 ), who reported a decrease in feed intake during the first 7 d when DDGS were not fed during gestation. No differences were observed in sow ADFI from d 7 to 14 or d 14 to weaning. For overall (d 0 to 21) ADFI, a tendency (P < 0.08) was observed for a DDGS × grain source interaction, with consumption mirroring the trend on d 7. Two sows were removed from the study for the sorghumbased diet and 1 sow from the sorghum-based diet with 20% sorghum-DDGS treatments because of feed refusals. An additional 1 and 2 sows were removed from the study for the sorghum and sorghum-DDGS treatments, respectively, because of illness. When 20% sorghum DDGS were included in the corn-or sorghum-based diets, bulk density of the dietary treatment decreased (Table 2) .
No differences were observed among the sows fed the corn-or sorghum-based diets with no DDGS compared with those fed the corn-or sorghum-based diets with 20% sorghum DDGS for sow weaning weight, lactation weight change, or lactation BF change. A decrease (P < 0.04) in lactation weight change was found for sows fed diets containing sorghum compared with those fed the corn-based diets.
No differences were observed in the number of pigs weaned or in pig survivability among the dietary treatment groups. Additionally, no differences were observed for litter weaning weight; however, a numerical decrease was observed for sows fed 20% sorghum DDGS. A tendency (P < 0.06) for decreased (0.70 lb) individual pig weaning weight was observed for sows fed the diets containing 20% sorghum DDGS. Furthermore, a tendency (P < 0.09) for decreased litter weaning weight gain was observed for sows fed diets with 20% sorghum DDGS. The litter weaning weight gain reduction was numerically greater for sows fed the sorghum-based diet with 20% sorghum DDGS than for those fed the corn-based diet with 20% sorghum DDGS.
In conclusion, feeding sows corn-vs. sorghum-based diets (without DDGS) in lactation did not affect litter performance, but the 5% decrease in litter weaning weight of sows fed sorghum with 20% sorghum DDGS needs to be taken into account when selecting ingredients for lactating sows. 1 A total of 140 sows (PIC 1050) and their litters were used to determine the effects of sorghum DDGS on lactating sow and litter performance. Two and one sows were removed from the sorghum-based basal diet because of feed refusal and illness, respectively. One and two sows were removed from the sorghum-based diet with 20% sorghum DDGS due to feed refusal and illness, respectively. 2 Farrowing group was used as the blocking factor. 3 Survivability was calculated by dividing the weaned litter size by the fostered litter size.
